Mars Exploration Rover 
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Scientific objective is to search for 
evidence of past history of water 



MER Candidate Landing Sites LaRC 



East Longitude 



MER Entry Heritage w/Viking & Mars 

Pathfinder 
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X cg /D: reference 0.221 0.27 0.27 

Nominal a T , deg -11.1 0 0 

L/D 0.18 0 0 

G&C 3-axis (active) spin stabilized spin stabilized 
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Spirit” Landing Ellipse at Final OD, &Updated . _ _ 
Estimate Differenced 1-way Doppler a 
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Spirit” Landing Ellipse at Final OD and Final 

Location Estimates 







^ ° 
Cl 5 

LU 

< £ 
.. » 
Qj 3 
“ U) 

£ S 

CL 

m < 


52 d 

CO ra 
* X 

^ rt 

— w 

« t- 
3 £ 







oo so 

i-h in 


43 



r- 

43 

rs*\ 



o 

in 


m 



m 

in 

so 

/--s 

in 

m 

rn 

IT) 


so 

m 

in 

oo 

so 

os 

^j" 

a 

so 


m 

<N 



H 

r- 

43 

os 

>GO 

in 

rn 

43 

so 

Os 

rn 

o 

in 

H 

r — . 

00 

<N 


in 

in 

<N 

m 

l> 

m 

so 


i 

in 

^1" 



os 

m 

fN 


m 


so 

43 

© 

c3 

os 

in 

in 

43 

If) 

1/) 


o 

p 

OO 

so 

in 

in 

>1/2 

in 

os 

<N 


oo 

O 

• 

<N 




os 

m 

fN 




r- 


Ss 

O 00 

2 <n 

rn 

s 


2- ^ oo ® 

£ © >/i © r-- 

<^> © <N 


cN &n 

rH ^CM <N 

If-g £ ! 

D 

c3 

2 


ox> 15 

fS 2 IS 

oo 

a 


c 3 

D 

ffi a 

O 


ctf 

D 

ffi 


d 
o 

Q« 

$M 

flJ 

a ^ 

K c3 

JO* <D 

Dm pm 


D c 3 

Ph §3 

@8 
<D O 

•2 C 

,-S m 

h— > o 3 

5 <-> 

< CLh 


CD 

Vh 

d ^ 

c/5 ^ 
C /5 C 3 

CD O 

£ d 

OX) C 3 
cd <D 

M ® 

M 4 15 
o 3 

CD O 

Pm H 


^ ^-h 
IT) ^ -H 

rx |\ 


o 

m 

r- 


>c n 


os 


>CZ) 


00 


so 

in 

oo 

p 



oo 

rn 


in 


so 


rn 

IT) 

* 

'’tJ" 

os 

<N 

OS 

r- 

fN 


T 7j" 

H 

r- 

o 

(N 

rn 

so 

os 

OS 

H 

in 

^h 

p 

o 

cn 

m 

oo 

i 

in 

rn 


in 

fN 


m 


so 


(N 


so 

IT) 

so 


oo 

<N 

(N 

oo 

• 

P 

in 


<N 

CN 


OO 

i 


<N 

<N 


so 

so 

y— I 

fN 




r- 


<N 







CN 


OX) 




D 

g 

C/5 


d 

W) 

D 

d 

C/5 

D 

C /5 

w 

a 



D 

D 

D 

C/5 

d 

1 


d 

CD 

S 

5 0 

a -g 

4 » w 

q H 

« g 

-M g 

3 .2 


O 
jO 

"d 

> 

(D $h 
> (D 
• rt ^ 

3 s 

<D =S 
« * £ 

CD p n T3 ^0 
OX) rH CD 
H ctf 


2 a 

g 

C/5 

CD 

?-H 

PM 


PM 

Pm 

d 

> 
• i-H 
+-> 
JO 

2 


CD 

CO = 

Jn 8 •■ ' 

^ r N M i> ^ 

On H ffi ^ 2 


0 

1 w 

&M 

Q clh 


D 

d 

•pn 

c 

◄ 


r- 

<N 


m 
r- 
(N oo 

os p 

m 

<N 


oo os 

<N 


oo 

oo 


P . bs 

^ • oo 

O O Q 

<N 2 


os 


m 


m 

o 

m 


^T 

OS 


Q 

£ 

Ph 


Planet-Relative FPA deg -49.6 -55.6- -43.6 -49.6 -55.7- -43.5 

Dynamic Pressure N/m 2 60.8 45.2-76.4 S a S a 

Mach number 0.47 0.4-0.54 0.47 0.4-0.53 

a Computed in 6DOF only, b Different calculation method used, c Planet-relative velocity listed, 
d Results obtained from 24DOF multi-body POST simulation. 
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Time from Entry sec 350.5 a 321.0 -379.5° 352.3 322.9-381.5 

Wind-Relative Velocity m/s 13.9 d 7.2 d -25.0 d 13.9 C 6.7 C -21.2 C 14,0 

a Computed in 6D0F only, b Different calculation method used, c Planet-relative velocity listed, 
d Results obtained from 24DOF multi-body POST simulation. 



Reconstructed “Spirit” Entry Density Profile 
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Mars Pathfinder Attitude Reconstruction LaRC 
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Reconstructed “Spirit” Terminal Descent 
Dynamics (Side View) 
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“Opportunity” Landing Ellipse at Final OD, . _ _ 
&Updated Estimate Differenced 1-way Doppler a 
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Spirit” Landing Ellipse at Final OD and Final 

Location Estimates 
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Monte Carlo Results for “Opportunity” LaRC 
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Planet-Relative FPA deg -47.6 -53.0- -42.2 -47.6 -53.3- -42.0 

Dynamic Pressure N/m 2 63.5 47.1-80.0 S a S a 

Mach number 0.49 0.42-0.56 0.49 0.42-0.56 

a Computed in 6DOF only, b Different calculation method used, c Planet-relative velocity listed, 
d Results obtained from 24DOF multi-body POST simulation. 




Monte Carlo Results for “Opportunity” (cont’d) LaRC 
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Time from Entry sec 348.6 a 320.3 a -376.9 a 350.1 322.8-383.3 

Wind-Relative Velocity m/s 13.8 d 6.9 d -23.5 d 12.6 C 5.7 C -19.5 C 

a Computed in 6D0F only, b Different calculation method used, c Planet-relative velocity listed, 
d Results obtained from 24DOF multi-body POST simulation. 




Reconstructed “Opportunity” Entry Density . __ 
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Opportunity” Attitude Reconstruction LaRC 
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Reconstruction work on-going 


